Chemical definition of the mucopolysaccharidoses.
Glycosaminoglycans were isolated from the urines of 46 patients with mucopolysaccharidosis; 11 with Type I (Hurler), 8 with Type II (Hunter), 16 with Type III (Sanfilippo A and B), 9 with Type V (Scheie), one with Type VI (Marateaux-Lamy), and one unclassified. All 46 patients excreted in their urine excessive amounts of dermatan sulfate, heparan sulfate or both. In addition, patients of certain types excreted excessive amounts of chondroitin sulfates A and/or C. There is a trend in each type of the disease towards the same carbazole/orcinol ratio, glucosamine/galactosamine ratio and glycosaminoglycan composition. Molecular weight distribution of the urinary glycosaminoglycans by gel filtration from Sephadex G-200 is characteristic for each different type of mucopolysaccharidosis and is distinguished from normal controls and patients without mucopolysaccharidosis. Preparation of elution diagrams from Sephadex G-200 allows an estimation of the composition of the glycosamino-glycans. Practically all heparan sulfate and a sizable part of dermatan sulfate from the urinary glycosaminoglycans of all these patients have been highly degraded. In all the patients in which the specific enzyme defect was demonstrated, the assignment of the type of mucopolysaccharidosis, on the basis of the elution diagrams, was correct. Patients with mucopolysaccharidosis Type V displayed two conspicuously different types of elution patterns, suggesting heterogeneity. Indeed, only a portion of these patients showed alpha-L- iduronidase deficiency. Carriers had normal urinary glycosaminoglycan output and composition and exhibited normal elution diagrams.